Peroxynitrite reaction with eye lens proteins: alpha-crystallin retains its activity despite modification.
. Peroxynitrite is a highly potent reactive oxygen/nitrogen species present in the environment and also endogenously in the eye, that causes a variety of disorders. This study was undertaken to look at the oxidative damage that peroxynitrite causes to the proteins of the lens and the functional consequences thereof. . Peroxynitrite was allowed to react with alpha-, beta-, and gamma-crystallins. The formation of nitrotyrosine and nitrotryptophan, dityrosine, protein covalent cross-links, and chain degradation products were monitored by spectroscopy and SDS-PAGE. Conformational changes occurring in the protein were monitored with circular dichroism spectroscopy. The chaperoning ability of alpha-crystallin was assayed by monitoring its ability to inhibit the self-aggregation of two test proteins: beta-crystallin and insulin. . Peroxynitrite reaction produced nitrotyrosine, nitrotryptophan, and dityrosine, nondisulfide covalent cross-linked aggregates, and peptide chain degradation. The hydroxyl radicals produced by peroxynitrite caused more chain degradation than did the carbonate radicals. The oxidative reaction caused increased conformational disorder. The yield was highest in gamma-crystallin and least in alpha-crystallin. The chaperoning ability of alpha-crystallin was not affected. . Peroxynitrite reacts with lens proteins, causing extensive covalent chemical changes. However, alpha-crystallin retains its chaperoning ability, despite the oxidative changes caused by the peroxynitrite reaction, indicating its functional robustness.